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(54) Method and apparatus for electronic component mounting. 

(57) An Integrated circuit device (16) is selected 
and positioned adjacent a first side of a circuit 
board (18) at a desired mounting point utilising 
a robotic manipulator (12) and a placement 
head (14). A support fixture (22) is then urged 
into temporary contact with a second side of the 
circuit board utilising a flexible mounting sys- 
tem such that minor variations or misalign- 
ments between the plane of the support fixture, 
the circuit board and the placement head are 
reduced. In one embodiment of the present 
invention a flexible fluid filled bag (74) is utilised 
in conjunction with the support fixture so that 
the presence of components (20) on the second 
side of the circuit board may be accommodated 
while supporting the circuit board during com- 
ponent mounting. Finally, the requirement for 
providing a robotic manipulator and placement 
head capable of generating the substantial 
downward forces necessary to create a bond 
between a circuit board and an electronic com- 
ponent by movement thereof is avoided by posi- 
tioning the placement head and heated bonding 
tool (20) proximate to the conductive leads of 
an electronic component and then forcefully 
urging the support fixture upward toward the 
heated bonding tool while maintaining the 
heated bonding tool in a fixed position. 
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The present invention relates in general to the 
field of integrated circuit device mounting techniques 
and in particular to methods and apparatus for sup- 
porting and positioning a circuit board during mount- 
ing of an integrated circuit device. 

The increasing complexity of electronic systems 
and the concomitant increase in component density 
has resulted in the common utilisation of robotic sys- 
tems for the manufacturing of such systems. Those 
skilled in the art will appreciate that robotic systems 
provide a high degree of efficiency and speed for 
repetitive operations, such as the mounting of inte- 
grated circuit devices to circuit boards. 

Many techniques exist for the mounting of elec- 
tronic components to circuit boards. One such tech- 
nique is the so-called "hot bar thermode" bonding 
technique which utilises a placement head to position 
an integrated circuit having a plurality of conductive 
leads at a desired mounting point on a printed circuit 
board. Thereafter, multiple heat activatable blades 
are urged into contact with the conductive leads and 
heated to a point where the electronic component is 
bonded to the circuit board by means of presoldered 
connections thereon. Such hot bar thermode bonding 
requires back-side support of the circuit board or sub- 
strate which is capable of withstanding substantial for- 
ces. Typically, a force of up to 200 Newtons may be 
applied during the heating of the thermode blades in 
order to generate the required heat transfer neces- 
sary to melt the solder at the connections. 

In known prior art systems a support anvil is typi- 
cally provided and generally comprises a rigid fixture 
with a rubber gasket The rubber gasket was assumed 
to deliver an even force to the back side of the bond 
area but it has recently been discovered that where 
misalignment occurs between the thermode blade 
and the backside support a significant variation in the 
force levels along the thermode blade may be gener- 
ated. This condition is undesirable in that it results in 
an unreliable mounting of an electronic component. 

Additionally, such hot bar thermode bonding tools 
are typically quite complex in that the heat activatable 
thermode blade are often resiliency mounted to 
accomodate such misalignments and the placement 
head must be capable of accurate positioning of an 
electronic component while exerting the large forces 
necessary to accomplish bonding. 

A need exists for an improved method and 
apparatus for supporting a circuit board during the 
mounting of an electronic component which will 
accommodate variations in planarity between the 
support fixture, the circuit board and the bonding tool. 
Further, such an improved system should be able to 
accommodate the presence of electronic components 
on both sides of a circuit board which can further com- 
plicate any attempt at providing support during the 
mounting of an electronic component 

Viewed from one aspect the present invention 



provides apparatus for positioning a circuit board and 
an electronic component during the mounting of the 
electronic component to a first surface of the circuit 
board, the apparatus comprising: component mount- 
5 ing means disposed proximate to a selected mounting 
position; means for moving the component mounting 
means so as to position an electronic component held 
thereat at the selected mounting position; a support 
for supporting a circuit board; means for selectively 
10 and temporarily urging the support and a circuit board 
supported thereupon to the selected mounting posi- 
tion; and flexible mounting means for coupling the 
support to the selective and temporary urging means 
thereby reducing any planar misalignment between 
15 the support and a circuit board supported thereupon. 

Viewed from another aspect the present invention 
provides a method for mounting an electronic compo- 
nent having a plurality of conductive leads to a circuit 
board, the method comprising the steps of: position- 
20 ing an electronic component held at component 
mounting means at a selected mounting position; urg- 
ing a circuit board mounted on a support into contact 
with the electronic component at the selected mount- 
ing position; bonding conductive leads of the elec- 
25 tronic component to the circuit board using a heating 
element coupled to the component mounting means. 

In order that the invention may be fully under- 
stood preferred embodiments thereof will now be des- 
cribed, by way of example only, with reference to the 
30 accompanying drawings in which: 

Figure 1 is a partially cut-away view of the circuit 

board support apparatus in accordance with the 

present invention; 

Figure 2 is an exploded view of one embodiment 
35 of a support fixture; 

Figure 3 is an exploded view of a second embo- 
diment of a support fixture; 
Figures 4a and 4b depict sectional views of two 
variations of a third embodiment of a support fixt- 
40 ure; and 

Figure 5 is a schematic representation of a vari- 
able force support fixture; 

With reference now to the figures and in par- 
ticular with reference to Figure 1, there is depicted a 
45 partially cut-away view of component placement sys- 
tem 10 in accordance with the present invention. As 
is illustrated, component placement system 10 
includes a manipulator arm 12 which is connected, in 
a manner known in the art, to a robotic system which 
so permits an electronic component to be picked up and 
manipulated with great exactitude to a desired mount- 
ing point on a circuit board. Mounted to the end of 
manipulator arm 12 is placement head 14. Placement 
head 14 preferably includes a heated bonding tool, 
55 such as a hot bar thermode, which may be utilised to 
bond an electronic component 16 to circuit board 18 
by heating presoldered connection points which are 
disposed on circuit board 18. 
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Also depicted within Figure 1 are various back 
side components 20 which, in accordance with the 
high density manufacturing techniques utilised in 
modern state-of-the-art electronic systems may be 
mounted on both sides of the circuit board 18. 

Still referring to Figure 1, a support fixture 22 is 
illustrated which may be selectively and temporarily 
urged into contact with circuit board 18, by means of 
actuator 36. Actuator 36 is preferably controlled by 
pneumatic cylinder 24. Support fixture 22 may be 
raised and lowered, as depicted in Figure 1, to permit 
circuit board 18 to be moved about in the plane in 
which circuit board 18 is mounted, so that back side 
components 20 are not disturbed by support fixture 
22. 

Pneumatic cylinder 24 is preferably mounted on 
rotary activator 26. Rotary activator 26 may be utilised 
to selectively rotate support fixture 22 such that sup- 
port fixture 22 may be arranged to accurately underlie 
a rectangular electronic component which is mounted 
in any desired orientation on the surface of circuit 
board 18. Thus, a uniform force of support may be 
exerted upon a rectangular electronic component 16 
by rotating support fixture 22, by means of rotary 
activator 26, greatly enhancing the effectiveness of 
component placement system 10. Of course, those 
skilled in the art will appreciate that the raising and 
lowering of support fixture 22 by means of actuator 36 
and the rotation thereof by means of rotary activator 
26 may be simply and easily controlled by means of 
computer circuitry, in a manner known in the computer 
aided manufacturing art. 

Pneumatic cylinder 24 is, in the depicted embo- 
diment of the present invention, mounted within circuit 
board holder frame 30 by means of cantilever mount- 
ing beam 28. A small amount of space is preferably 
provided between the lower surface of the mounting 
plate of pneumatic cylinder 24 and the lower member 
of circuit board holder frame 30, such that additional 
compliance may be obtained during the provision of 
those forces necessary to mount component 16 to cir- 
cuit board 18. 

Circuit board holder frame 30 is shown mounted 
to a conventional X-Y table 32, which is mounted to 
machine base 34 in a manner known in the art. Those 
skilled in the art will appreciate that different forms of 
X-Y table 32 may be provided. For example, a so-cal- 
led "open frame" X-Y table may be provided which 
includes an aperture in the surface thereof within 
which circuit board 18 may be mounted and manipu- 
lated in an X-Y plane. This type of system will obviate 
the necessity of providing cantilever mounting beam 
28 since support fixture 22 may be simply and fixedly 
mounted beneath the aperture in such a device. How- 
ever, it is the experience of the Applicants that a solid 
frame X-Y table, such as X-Y table 32, provides a gre- 
ater accuracy and thus it is necessary to mount 
pneumatic cylinder 24 on cantilever mounting beam 



28 which extends into circuit board holder frame 30 in 
the manner depicted. 

Upon reference to the foregoing those skilled in 
the art will appreciate that component 16 may be 

5 picked up at a location not illustrated and moved via 
manipulator arm 12 to a desired mounting point on cir- 
cuit board 18. Thereafter, manipulator arm 12 is 
moved in the Z-axis until component 16 comes into 
contact with circuit board 18 and at that point a Z-axis 

10 brake is applied, holding component 16 is in place. 
Thereafter, support fixture 22 is raised, via actuator 36 
of pneumatic cylinder 24, and sufficient pressure is 
brought to bear on component 16 while heating the 
presold ered connections adjacent thereto in order to 

15 bond component 16 to circuit board 18 in a reliable 
and efficient manner. 

Referring now to Figure 2, there is depicted an 
exploded view of one embodiment of a support fixture 
which may be utilised to implement support fixture 22 

20 of Figure 1. As illustrated in Figure 2, support fixture 
22a includes an anvil base plate 40, which is prefer- 
ably mounted to actuator 36 of Figure 1. Present 
within anvil base plate 40 are mounting apertures 42 
which are utilised to received pivot pins 46 which 

25 serve to mount universal joint 44. 

Universal joint 44 preferably is mounted utilising 
a second pair of pivot pins 48 which are adapted to be 
inserted into mounting apertures 52 of rigid rectangu- 
lar support 50. Rigid rectangular support 50 is prefer- 

30 ably sized to approximate the outline of an electronic 
component so that the bonding force applied may be 
equally distributed around the periphery thereof. 

Those skilled in the art will appreciate that the 
provision of universal joint 44, along with its 

35 associated pivot pins and mounting apertures will per- 
mit rigid rectangular support 50 to rotate freely in two 
axes. In this manner, slight variations in the planarity 
of rigid rectangular support 50, circuit board 18 and 
placement head 14 may be easily and simply accom- 

40 modated. 

Further, a compliant ring 54 is preferably moun- 
ted to the upper surface of rigid rectangular support 50 
in order to accommodate various surface irregulari- 
ties which may exist on the lower surface of circuit 

45 board 18. In this manner, variations in gross planarity 
between rigid rectangular support 50 and circuit board 
18 are accommodated by the pivoting nature of the 
mounting system of rigid rectangular support 50, 
while slight surface irregularities are accommodated 

so by the compliant nature of compliant ring 54. 

In a preferred embodiment of the present inven- 
tion, compliant ring 54 is preferably implemented util- 
ising an elastomer such as neoprene. Improved 
compliance is achieved if the horizontal surface of 

55 compliant ring 54 is made discontinuous, as an array 
of columns for example, lowering the shape factor of 
compliant ring 54. Shape factor is defined as the ratio 
of the top surface area to the lateral surface area of a 
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compliant object. 

With reference now to Figure 3, there is depicted 
an exploded view of a second embodiment of a sup- 
port fixture. As is illustrated, support fixture 22b 
includes an anvil base plate 40 similar to that depicted 
in Figure 2 P which is preferably mounted to actuator 
36 of Figure 1 . Mounted to anvil base plate 40 is a rec- 
tangular support 50 which is preferably sized to 
approximate the outline of an electronic component, 
as disclosed in the embodiment depicted in Figure 2, 
so that the bonding force applied may be equally dis- 
tributed around the periphery of the electronic compo- 
nent. 

Mounted within rectangular support 50 is an off- 
set universal joint 58 which is utilised to provide a con- 
stant force per linear dimension to the periphery of an 
electronic component in a manner which will be exp- 
lained in greater detail below. Mounted to either side 
of offset universal joint 58, by means of mounting pins 
60, are rocker arms 56. Rocker arms 56 are preferably 
held in place on mounting pins 60 by means of a circlip 
62. As illustrated, each rocker arm 56 includes a 
decentralised pivot point so that a short rocker arm 
and long rocker arm structure are provided. 

Offset universal joint 58 is then mounted within 
rectangular support 50 by means of pivot pin 64 and 
circlip 66. In this manner, offset universal joint 58 is 
permitted to pivot about pivot pin 64 along its longitu- 
dinal axis. 

Mounted to the upper surface of rectangular sup- 
port 50 are two pairs of parallel beams 68 and 100. As 
is illustrated, each parallel beam is mounted to a pivot 
pin 102 which passes through an aperture in rectan- 
gular support 50 and which is secured in place by 
means of circlips 104. The lower point of each pivot 
pin 102 then rests upon one of the upper surfaces of 
each rocker aim 56. In the embodiment depicted in 
Figure 3, each pivot pin 102 for parallel beams 100 
rests upon the longer arm of an associated rocker arm 
56 while each pivot pin 102 associated with parallel 
beams 68 rests upon the shorter arm of rocker arm 56. 
In this manner, when equilibrium is achieved a greater 
pressure is exerted upwardly onto parallel beams 68 
due to the off centre rotation point of each rocker arm 
56. By exerting a greater pressure on each of the 
longer pair of parallel beams the force per linear 
dimension for parallel beams 68 and 100 may be 
effectively equalised. As illustrated, parallel beams 68 
and 100 are fixed to the upper surface of pivot pin 102 
by means of mounting pins 106. 

As is illustrated in Figure 3, each parallel beam 
68 or 100 also includes a plurality of alignment pins 
110 which are mounted within apertures 112 of rec- 
tangular support 50 to maintain the parallel relation- 
ship of parallel beams 68 and parallel beams 100. 
Further, a compliant strip 108 is preferably mounted 
to the upper surface of each parallel beam 68 or 100 
to compensate for slight surface irregularities, as dis- 



cussed above. In a manner similar to the surface of 
compliant ring 54 each compliant strip 108 may 
achieve improved compliance by having a discontinu- 
ous upper surface to enhance the shape factor 

5 thereof, as illustrated above. 

Support fixture 22b provides a method whereby 
a consistent force may be applied to a mounting point 
adapted for utilisation with a rectangular component. 
By providing an off centre rotational point for each 

10 rocker arm 56 a force may be provided along the long 
side of a rectangular component which is pro- 
portionally larger than the force applied to the short 
side of the rectangular component so that a constant 
force per linear dimension is provided, further 

15 enhancing the equal distribution of bonding force dur- 
ing the mounting of a rectangular component. 

Referring now to Figures 4a and 4b, there are 
depicted section views of two variations of a third 
embodiment of a support fixture which may be utilised 

20 with the method and apparatus of the present inven- 
tion. As is illustrated in Figure 4a support fixture 22c 
preferably comprises a flexible fluid filled bag 74 
which is filled with fluid 78. Fluid 78 preferably com- 
prises ethylene glycol a fluid which is selected for 

25 appropriate heat dissipation and other character- 
istics. As illustrated within Figure 4a flexible flu id filled 
bag 74 may be urged upward into contact with the 
lower surface of circuit board 18, despite the presence 
of back side components 20. In this manner an equ- 

30 ally distributed support force may be provided during 
the bonding of component 1 6 within placement head 
14. Such bonding typically is accomplished by the util- 
isation of heat activatable thermode blades 70. By 
urging heat activatable thermode blades 70 into con- 

35 tact with conductive leads 72 of component 16, while 
providing an evenly distributed pressure to the lower 
side of circuit board 18 by means of flexible fluid filled 
bag 74, component 16 may be efficiently and accu- 
rately bonded to circuit board 18, despite the pre- 

40 sence of back side components 20 which might 
otherwise render the support of circuit board 18 dif- 
ficult to accomplish. 

As is illustrated, flexible fluid filled bag 74 is pref- 
erably mounted to a base plate 76 which will be 

45 attached to actuator 36 (not shown). A fill tube 80 is 
also provided and it utilised to increase or decrease 
the amount of fluid present within flexible fluid filled 
bag 74, to permit minor variations in the amount of 
pressure to be exerted on the lower side of circuit 

50 board 18. 

Referring now to Figure 4b there is depicted a 
second variation of support fixture 22d which may be 
utilised with the method and apparatus of the present 
invention. In the embodiment depicted within Figure 

55 4b flexible fluid filled bag 74 includes a plurality of 
flexible fingers 82. This technique may also be utilised 
to provide an evenly distributed support force to the 
lower surface of circuit board 18 while accommodat- 
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ing the presence of various backside components 20. 
As above, flexible fluid filled bag 74 is preferably 
mounted to base plate 76 and includes a fill tube 80 
for increasing or decreasing the amount of fluid within 
flexible fluid filled bag 74. In the embodiment depicted 
in Figures 4a or 4b flexible fluid filled bag 74 may pref- 
erably be provided utilising any resilient flexible ma- 
terial capable of withstanding the pressures and 
temperatures encountered during component bond- 
ing. 

Finally, with reference to Figure 5, there is depic- 
ted a schematic representation of a variable force 
support fixture. In prior art electronic component 
bonding machines, the amount of force applied to an 
electronic component during placement and mount- 
ing is typically generated by a robotic arm, such as 
manipulator arm 12. A support anvil or fixture is typi- 
cally mounted to a pneumatic cylinder and urged 
against the lower surface of circuit board 18 by a 
specified force which is determined by regulating the 
amount of pressure applied to the pneumatic cylinder. 

While this technique works satisfactorily, the 
necessity of creating a manipulator arm and place- 
ment head which are capable of the fine manipulation 
of an electronic component which is necessary in 
order to achieve the accuracy in placement which is 
desired for modem electronic systems while simul- 
taneously generating the large amounts of force 
necessary to ensure proper thermal conductivity dur- 
ing bonding, has resulted in an increasingly complex 
and expensive system. 

In accordance with the present invention mani- 
pulator arm 12 is utilised to position placement head 
14 and component 16 in proximity to a desired mount- 
ing position on circuit board 18 (see Figure 1). There- 
after, placement head 14 is held rigid in a fixed 
position. A support fixture of one of the types illus- 
trated herein is then urged upward into contact with 
the lower surface of circuit board 18, by means of 
actuator 36, and a precisely regulated amount of 
pressure is exerted, urging circuit board 18 into con- 
tact with the conductive leads of component 16. At this 
time the heat activatable bonding blades of placement 
head 14 are actuated. By generating all of the bonding 
force necessary to achieve an accurate electronic 
bonding of component 16 to circuit board 18 by means 
of a support fixture below the circuit board the 
increased complexity necessary in prior art systems 
is greatly reduced. 

The system depicted in Figure 5 illustrate one 
technique whereby this may be accomplished. A com- 
puter or other suitable programmable device 84 is 
preferably utilised to select a desired amount of press- 
ure which will be exerted on the lower surface of circuit 
board 18. This pressure is preferably expressed as a 
multibit digital signal. The depicted embodiment of the 
present invention utilises an 8 bit signal which is coup- 
led to regulator 90 by means of control cable 86. 



Regulator 90 is preferably a regulator having a con- 
trollable output pressure which corresponds closely to 
an input signal received from computer 84. Regulator 
90 is preferably implemented utilising a Proportionair 

5 BB1 MFD, which will output one of 256 different press- 
ure levels in response to an 8 bit digital input. 

By providing an air supply 88 which is capable of 
generating pressurised air at 6.89 X 10 5 Pa (100 
pounds per square inch), 256 different pressures may 

10 be output from regulator 90, resulting in a highly accu- 
rate regulation of the amount of force which is exerted 
by actuator 36 on a support fixture. The output of regu- 
lator 90 is preferably coupled to pneumatic cylinder 
control valve 94 which regulates the pressure coupled 

15 to and from pneumatic cylinder 24 

In this manner a component may be selectively 
bonded to the upper surface of circuit board 18 by 
placing that component in proximity to a plurality of 
presoldered connectors and actuating a heated bond- 

20 ing blade which is held in a fixed position adjacent to 
the conductive leads. Thereafter, a precise amount of 
pressure may be exerted on a support fixture located 
beneath circuit board 18, to generate the exact 
amount of pressure necessary for proper thermal con- 

25 ductivity and an accurate bond will result. In this man- 
ner, the design of manipulator arm 12 and placement 
head 14 (see Figure 1) are greatly simplified due to 
the fact that the ability to provide large downward for- 
ces by the movement thereof is eliminated. 

30 With the method and apparatus of the present 

invention, a requirement levied upon manipulator arm 
12 and placement head 14 is the ability to lock the 
manipulator arm in place in the Z-axis during exertion 
of large forces during bonding. This may be simply 

35 and easily accomplished utilising the brake mechan- 
ism which is commonly employed in such devices to 
prevent manipulator arm 12 from falling onto circuit 
board 18 when power is removed from manipulator 
arm 12. These braking devices are commonly under 

40 program control of the robotic system and may be sim- 
ply activated to resist the large forces applied during 
bonding in order to protect the precision motors of 
manipulator arm 12. 

An improved method and apparatus for mounting 

45 integrated circuit devices which permits the support- 
ing of a circuit borad from one side while a component 
is mounted to the second side has been described. 
Misalignment between the support fixture, the circuit 
board and the bonding tool has been accommodated. 

so The method and apparatus which have been des- 

cribed may be utilised to support a selected mounting 
point an a circuit board during the mounting an elec- 
tronic component. An integrated circuit device is 
selected and positioned adjacent a first side of a cir- 

55 cuit board at a desired mounting point, utilising a robo- 
tic manipulator and a placement head. A support 
fixture is then urged into temporary contact with a sec- 
ond side of the circuit board utilising a flexible mount- 
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ing system such that minor variations or misalign- 
ments between the plane of the support fixture, the 
circuit board and the placement head are reduced 
during operation of a heated bonding tool. A compliant 
layer mounted to the support fixture may be utilised to 
accommodate surface irregularities on the circuit 
board, in accordance with one embodiment of the pre- 
sent invention a flexible fluid filled bag is utilised in 
conjunction with the support fixture so that the pre- 
sence of components on the second side of the circuit 
board may be accommodated while support the circuit 
board during component mounting. In order to fully 
support the mounting of rectangular electronic com- 
ponents in multiple orientations the support fixture 
may be selectively rotated. Finally, the requirement 
for providing a robotic manipulator and placement 
head capable of generating the substantial downward 
fores necessary to create a bond between a circuit 
board and an electronic component by moving the 
placement head downwards is eliminated by position- 
ing the placement head and heated bonding tool 
proximate to the conductive leads of an electronic 
component and then forcefully urging the support fixt- 
ure upward while maintaining the heated bonding tool 
in a fixed position. 

Claims 

1. Apparatus for positioning a circuit board and an 
electronic component during the mounting of the 
electronic component to a first surface of the cir- 
cuit board, the apparatus comprising: 
component mounting means disposed proximate 
to a selected mounting position; 

means for moving the component mounting 
means so as to position an electronic component 
held thereat at the selected mounting position; 
a support for supporting a circuit board; 
means for selectively and temporarily urging the 
support and a circuit board supported thereupon 
to the selected mounting position; and 
flexible mounting means for coupling the support 
to the selective and temporary urging means 
thereby reducing any planar misalignment be- 
tween the support and a circuit board supported 
thereupon. 

2. Apparatus as claimed in Claim 1 wherein the 
component mounting means includes one or 
more heatable blades for bonding the electronic 
component to the circuit board at the selected 
mounting position. 

3. Apparatus as claimed in any of Claims 1 or 2 whe- 
rein the means for moving the component mount- 
ing means comprises a robotic manipulator. 



4. Apparatus as claimed in any of the preceding 
Claims wherein the support comprises a rigid rec- 
tangular member having a compliant layer dis- 
posed thereon. 

5 

5. Apparatus as claimed in Claim 4 wherein the 
compliant layer is a layer of elastomer. 

6. Apparatus as claimed in any of the preceding 
10 Claims wherein the flexible mounting means 

comprises a universal joint having a plurality of 
pivot pins disposed therein for insertion into a 
plurality of mounting apertures within the support 
whereby the support may pivot in at least two 
15 axes. 

7. Apparatus as claimed in any of the preceding 
Claims- further comprising means for selectively 
rotating the support in a plane parallel to a circuit 

20 board mounted thereon thereby providing for 

electronic component mounting in multiple orien- 
tations. 

8. Apparatus as claimed in any of the preceding 
25 Claims further comprising a bag containing fluid 

mounted on the support for accommodating an 
electronic component mounted on a second sur- 
face of the circuit board. 

30 9. Apparatus as claimed in Claim 8 wherein the bag 
containing fluid includes a plurality of finger-like 
projections for accommodating an electronic 
component mounted on a second surface of the 
circuit board. 

35 

10. Apparatus as claimed in any of Claims 8 or 9 
further comprising means for supplying fluid to 
and removing fluid from the bag. 

40 11. Apparatus as claimed in any of the preceding 
claims wherein the means for urging the support 
and a circuit board supported thereupon com- 
prises a pneumatic cylinder. 

45 12. A method for mounting an electronic component 
having a plurality of conductive leads to a circuit 
board, the method comprising the steps of: 
positioning an electronic component held at com- 
ponent mounting means at a selected mounting 

so position; 

urging a circuit board mounted on a support into 
contact with the electronic component at the 
selected mounting position; 
bonding conductive leads of the electronic com- 

55 ponent to the circuit board using a heating ele- 

ment coupled to the component mounting means. 
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(54) Method and apparatus for electronic component mounting 

[57] An integrated circuit device (16) is selected and 
positioned adjacent a first side of a circuit board (18) at 
a desired mounting point utilising a robotic manipulator 
(12) and a placement head (14). A support fixture (22) 
is then urged into temporary contact with a second side 
of the circuit board utilising a flexible mounting system 
such that minor variations or misalignments between 
the plane of the support fixture, the circuit board and the 
placement head are reduced. In one embodiment of the 
present invention a flexible fluid filled bag (74) is utilised 
in conjunction with the support fixture so that the pres- 
ence of components (20) on the second side of the cir- 
cuit board may be accommodated while supporting the 
circuit board during component mounting. Finally, the 
requirement for providing a robotic manipulator and 
placement head capable of generating the substantial 
downward forces necessary to create a bond between 
a circuit board and an electronic component by move- 
ment thereof is avoided by positioning the placement 
head and heated bonding tool (20) proximate to the con- 
ductive leads of an electronic component and then 
forcefully urging the support fixture upward toward the 
heated bonding tool while maintaining the heated bond- 
ing tool in a fixed position. 
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